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(54) SEMICONDUCTOR DEVICE AND ITS MANUFACTURING METHOD 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a semiconductor 
device comprising an MONOS type nonvolatile memory, 
and to provide its manufacturing method. 
SOLUTION: The semiconductor device comprises a 



memory cell 100. The memory cell 100 comprises a word 
gate 14 formed on a semiconductor substrate 10 
through a second gate insulation layer 12. impurity layers 
16 and 18, and first and second sidewall-like control 
gates 20 and 30. A set of first and second control gates 
abutting on each other through the impurity layers 16 
and 18 are connected with a common contact part 200. 
The common contact part 200 comprises a contact 
conductive layer 232. a stopper layer 86, and a cap 
insulation layer 90. The contact conductive layer 232 is 
connected with the first and second control gates 20 -w> :. :- 
and 30. The cap insulation layer 90 is formed at least on 
a stopper insulation layer 86. 
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*. NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this 
translation. 

1. This document has been translated by 
computer. So the translation may not 
reflect the original precisely. 

2. **** shows the word which can not be 

translated. 

3.1n the drawings, any words are not 
translated. 



CLAIMS 



[Claim(s)] 

[Claim l] It has the memory cell array by 
which the nonvolatile storage was 
arranged by two or more lines and trains 
in the shape of a grid. Said nonvolatile 
storage The WORD gate formed above 
the semi-conductor layer through the 2nd 
gate insulating layer, The impurity layer 
which constitutes the source field or 
drain field formed in said semi conductor 
layer, The 1st and 2nd control gate of the 
shape of a sidewall formed along one side 
face of said WORD gate, and the side face 
of another side, respectively, An 
implication and said 1st control gate 
mind the 1st gate insulating layer to said 
semi-conductor layer. It is arranged 
through the 1st side insulating layer to 
said WORD gate. And said 2nd control 
gate It is arranged through the 1st side 
insulating layer through the 1st gate 
insulating layer to said WORD gate to 



said semi-conductor layer. Said 1st and 
2nd control gate 1 set of 1st and 2nd 
control gates which adjoin each other 
through said impurity layer to the 2nd 
direction which is arranged succeeding 
the 1st direction, respectively and 
intersects said 1st direction It connects 
with the common contact section. Said 
common contact section A contact 
conductive layer, a stopper insulating 
layer, and a cap insulating layer are 
included. Said contact conductive layer It 
is the semiconductor device with which 
said stopper insvdating layer is 
continuously arranged with said 1st and 
2nd control gate on the outside of said, 
contact conductive layer, and said cap 
insulating layer is formed above said 
stopper insulating layer at least. 
[Claim 2] It is the semiconductor device 
with which said contact conductive layer 
is arranged through the 2nd side 
insulating ■ layer inside ssud cap 
insulating layer in claim 1. 
[Claim 3] It is the semiconductor device 
which consists of the quality of the 
material as said 1st and 2nd control gate 
with said same contact conductive layer 
in claims 1 or 2. 

[Claim 4] The semiconductor device with 
which the top face of said contact 
conductive layer and the top face of said 
stopper insulating layer constitute a flat 
surface mostly in claim 1 thru/or either of 

3- 

[Claim 5] It is the semiconductor device 
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which consists of an ingredient with 
which said cap insulating layer uses 
silicon oxide as a principal component by 
said stopper insulating layer consisting of 
an ingredient which uses silicon nitride 
as a principal component in claim 1 
thru/or either of 4. 

[Claim 6] It is the semiconductor device 
with which said contact conductive layer 
constitutes a crevice, the contact hole 
which penetrates said cap insulating 
layer and said layer insulation layer is 
formed on this crevice, and the plug 
conductive layer is embedded in said 
contact hole by carrying out the 
laminating of the layer insulation layer 
above said cap insulating layer further in 
claim 1 thru/or either of 5. 
[Claim 7] It is the semiconductor device 
which said contact conductive layer is 
arranged through a contact insulating 
layer above said semi-conductor layer in 
,xlaiin 2 -thru/or'either ibf .6/ arid cbh of 
».the quaUty .of the -material as said 1st 
gate insulating layer with said same 
contact insulating layer. 
[Claim 8] It is the semiconductor device 
which consists of the quaUty of the 
material as said 1st side insulating layer 
with said same 2nd side insulating layer 
in claim 3 thru/or either of 7. 
[Claim 9] Said 1st side insulating layer 
located between said WORD gates and 
said control gates in claim 1 thru/or 
either of 8 is a semiconductor device with 
which the upper hmit is located to said 



semi-conductor layer more nearly up 
than said control gate. 
[Claim 10] Said 1st and 2nd control gate 
which adjoins each other in claim 1 
thru/or either of 9 is a semiconductor 
device currently embedded by the 
insulating layer. 

[Claim 11] It is the semiconductor device 
which said common contact section 
adjoined the edge of said impurity layer 
in claim 1 thru/or either of 10, and was 
formed, 

[Claim 12] It is the semiconductor device 
formed by turns in one near edge of this 
impurity layer, and the near edge of 
another side to said impurity layer by 
which two or more arrays of said common 
contact section were carried out in claim 
11. 

[Claim 13] It is the semiconductor device 
with which said 1st gate insulating layer 
and said 1st side insulating layer consist 
of a cascaded screeii of the^lst silieori oxide i 
layer, a* silicon- nitride layer, and the 2nd 
silicon oxide layer in claim 1 thru/or 
either of 12. 

[Claim 14] The manufacture approach of 
a semiconductor device which a 
nonvolatile storage is the manufacture 
approach of the semiconductor device 
which contains in two or more Unes and 
trains the memory cell array arranged in 
the shape of a grid, and includes the 
following processes. 

The process which forms- the 1st 
insulating layer for the 2nd gate 
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insulating layer above a semi-conductor 
layer, Patterning of the process which 
forms a stopper layer above the process 
which forms the 1st conductive layer 
above said 1st insulating' layer, and said 
1st conductive layer, said 1st conductive 
layer, and said stopper layer is carried 
out. The process which forms a gate layer, 
the process which forms the 1st. gate 
insulating layer above said 
semi-conductor layer at least, A mask is 
formed on said 2nd conductive layer 
corresponding to the formation field of 
the process which forms the 1st side 
insulating layer in the both- sides side of 
said gate layer, the process which forms 
the 2nd conductive layer in the formation 
field of said memory cell array, and the 
common contact section. The process 
which forms the sidewall-Uke 1st and 2nd 
control gate by carrying out anisotropic 
etching of said 2nd conductive layer, By 

-igrindihgr:tMs:>2hdrJi^s^ 

L .said-r2nd conductive layer by the chemical 
mechanical grinding method so that said 
stopper layer may be exposed after 
forming the 2nd insulating layer in the 
formation field of said memory cell array 
The process which forms a contact 
conductive layer in the formation field of 
said common contact section, The process 
which forms in said semi-conductor layer 
the impurity layer which constitutes a 
source field or a drain field, By forming a 
mask on said 3rd insulating layer 
corresponding to the formation field of 



the common contact section, and carr5dng 
out patterning of said 3rd insulating 
layer, after forming the 3rd insulating 
layer for a cap insulating layer in the 
formation field of said memory cell array 
After forming the 3rd conductive layer in 
the process which forms said cap 
insulating layer in the formation field of 
said common contact section, and the 
formation field of said memory cell array, 
patterning of said gate layer, said 3rd 
conductive layer, and said stopper layer is 
carried out. The process which forms a 
stopper insulating layer in the formation 
field of said common contact while 
forming the word line connected to said 
WORD gate and this WORD gate. 
[Claim 15] The process which carries out 
patterning of said gate layer in claim 14 
is the manufacture approach including 
the process which forms said stopper 
insulating layer above said 1st conductive 
layer of-a. semicondudtoridevice:?^: ir^i^l^::-^^ 
[Claim 16] ' The -manufacture: approach 
including the process which forms further 
the contact hole which penetrates said 
cap insulating layer and said layer 
insulation layer on said contact 
conductive layer in claims 14 or 15 after 
formiag a layer insulation layer in the 
formation field of said memory cell array, 
and the process which embeds a plug 
conductive layer in said contact hole of a 
semiconductor device. 
[Claim 17] The manufacture approach of 
a semiconductor device which forms said 
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stx)pper layer in claim 14 tliru/or either of 
16 from the ingredient which uses sihcon 
nitride as a principal component, and 
forms said 3rd insulating layer from the 
ingredient which uses silicon oxide as a 
principal component. 
[Claim 18] It is the manufacture 
approach of a semiconductor device which 
said 1st gate insiilating layer and said 1st 
side insulating layer are formed at the 
same membrane formation process in 
claim 15 thru/or either of 17, and consists 
of a cascade screen of the 1st sihcon oxide 
layer, a silicon nitride layer, and the 2nd 
sihcon oxide layer. 

[Claim 19] It is the manufacture 
approach of a semiconductor device 
formed in claim 15 thru/or either of 18 at 
the membrane formation process as said 
control gate that said contact conductive 
layer is the same. 

[Claim 20] In claim 15 thru/or either of 19, 

it~rsets : :jtoretKe=?vfoi^^ 

common^ v-Goritact-v- section.: The-- process. * 
which forms a contact insulating layer 
above said semi -conductor layer, and the 
process which . forms the 2nd side 
insulating layer in the side face of said 
contact conductive layer are included. 
Furthermore, formation of said contact 
insulating layer It is the manufacture 
approach of a semiconductor device which 
is performed at the same process as the 
process which forms said 1st gate 
insulating layer, and is performed at the 
process as the process which forms said 



1st side insulating layer that formation of 
said 2nd side insulating layer is the same. 
[Claim 21] The manufacture approach of 
a semiconductor device which forms said 
1st side insulating layer in claim 15 
thru/or either of 21 so that the upper 
hmit may be located to said 
semi-conductor layer more nearly up 
than said control gate. 
[Claim 22] Said 1 set which adjoins each 
other through said impurity layer in the 
process which griads said 2nd insulating 
layer by the chemical mechanical 
grinding method in claim 15 thru/or 
either of 22 of control gates are the 
manufact\u*e approaches of a 
semiconductor device formed so that it 
may be covered with a pad insulating 
layer. 

[Claim 23] It is the manufacture 
approach of a semiconductor device which 
said common contact section adjoins the 
edge of said-v^impurityv^iayCT^-in'-iel^d]^^ 
thru/or either.-of 23,*and-is formed. , : r 
[Claim 24] It is the manufacture 
approach of a semiconductor device 
formed by turns in one near edge of this 
impurity layer, and the near edge of 
another side to said impurity layer by 
which two or more arrays of said common 
contact section were carried out in claim 
15 thru/or either of 24. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention 
relates to the semiconductor device with 
which the nonvolatile storage which has 
two charge storage fields to the one 
WORD gate has been arranged in the 
shape of an array, and its maniifacture 
approach. 
[0002] 

[A background technique and Object of 
the Invention] As one type of a 
non volatile semiconductor memory, the 
gate insulating layer between a channel 
field and the control gate consists of a 
cascade screen of a silicon oxide layer and 
a sihcon nitride layer, and there is a type 
called the MONOS (Metal Oxide Nitride 
Oxide Semiconductor) mold or SONOS 
XSihcon ©xide^Nitrided©xide:SiMGon):^ ^ 
with f which, .the. -trap- o£.the -charge is- 
carried out to said silicon nitride layer. 
[0003] The device shown in drawing 15 is 
known as a non volatile semiconductor 
memory of a MONOS mold (reference- 
Y.Hayashi, et al , 2000 Symposium ■ VLSI 
TechnologyDigest of Technical Papers 
p,122p.l23). 

[0004] As for this MONOS type pf 
memory cell 100, the WORD gate 14 is 
formed above the semi-conductor - 
substrate 10 through the 2nd gate 
insulating layer 12. And in both the sides 



of the WORD gate 14, sidewall like the 
1st control gate 20 and the 2nd control 
gate 30 are arranged, respectively. The 
1st gate insulating layer 22 exists 
between the pars basilaris ossis 
occipitahs of the 1st control gate 20, and 
the semi-conductor substrate 10, and an 
insulating layer 24 exists between the 
side face of the 1st control gate 20, and 
the WORD gate 14. Similarly the 1st 
gate insulating layer 32 exists between 
the pars basilaris ossis occipitalis of the 
2nd control gate 30, and the 
semi-conductor substrate 10, and an 
insulating layer 34 exists between the 
side face of the 2nd control gate 30, and 
the WORD gate 14. And the impurity 
layers 16 and 18 which constitute a 
source field or a drain field are formed in 
the semi-conductor substrate 10 between 
the control gates 20 and the control gates 
30 of an adjacent memory cell which 
- V counter. » 

[0005] Thus> ,one:memory;ceU"100-has two - 
MONOS mold memory devices on the 
side face of the WORD gate 14. Moreover, 
these two MONOS mold memory devices 
are controlled independently Therefore, 
one memory cell 100 can memorize 2-bit 
information. 

[0006] The purpose of this invention is to 
offer the semiconductor device containing 
the nonvolatile storage of the MONOS 
mold which has two charge storage fields, 
and its manufacture approach. 
[0007] 
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[Means for Solving the Problem] 
(Semiconductor device) The 

semiconductor device concerning this 
invention It has the memory cell array by 
which the nonvolatile storage was 
arranged by two or more lines and trains 
in the shape of a grid. Said nonvolatile 
storage The WORD gate formed above 
the semi-conductor layer through the 2nd 
gate insulating layer, The impurity layer 
which constitutes the source field or 
drain field formed in said semi conductor 
layer, The 1st and 2nd control gate of the 
shape of a sidewall formed along one side 
face of said WORD gate, and the side face 
of another side, respectively. An 
implication and said 1st control gate 
mind the 1st gate insulating layer to said 
semi-conductor layer. It is arranged 
through the 1st side insulating layer to 
said WORD gate. And said 2nd control 
gate It is arranged through the 1st side 
.-. insulatingr. layer : through-^, the i^ifet^s^gate .'" 
insulating layer tp^ saidvWORD gate to 
said semi-conductor layer. Said 1st and 
2nd control gate 1 set of 1st and 2nd 
control gates which adjoin each other 
through said impurity layer to the 2nd 
direction which is arranged succeeding 
the 1st direction, respectively and 
intersects said 1st direction It connects 
with the common contact section. Said 
common contact section A contact 
conductive layer, a stopper insulating 
layer, and a cap insulating layer are 
included. Said contact conductive layer 



Said stopper insulating layer is 
continuously arranged with said 1st and 
2nd control gate on the outside of said 
contact conductive layer, and said cap 
insulating layer is formed above said 
stopper insulating layer at least. 
[0008] According to the semiconductor 
device concerning this invention, since it 
connects with the common contact section 
for every set, the sidewall like control 
gate can take certainly electrical 
installation with the small control gate of 
width of face. 

[0009] The semiconductor device of this 
invention can take the following various 
modes. 

[0010] (A) Said contact conductive layer 
can be arranged through the 2nd side 
insulating layer inside said cap 
insulating layer. In addition, said 2nd 
side insulating layer can be formed in 
this case from the same quahty of the 
material -as sfidd- 1st sideiinstdatin layer* ? 
[OOll] Moreover, *said -.contact conductive 
layer can consist of the same quality of 
the material as said 1st and 2nd control 
gate in this case. 

[0012] (B) The top face of said contact 
conductive layer and the top face of said 
stopper insulating layer can constitute a 
flat surface mostly. 

[0013] (C) Said stopper insulating layer 
consists of an ingredient which uses 
siUcon nitride as a principal component, 
and said cap insulating layer can consist 
of an ingredient which uses sihcon oxide 
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as a principal component. 
[0014] CD) The laminating of the layer 
insulation layer is further carried out 
above said cap insulating layer, a crevice 
is constituted, the contact hole which 
penetrates said cap insulating layer and 
said layer insulation layer is formed on 
this crevice, and said contact conductive 
layer can embed a plug conductive layer 
in said contact hole. 

[0015] (E) Said contact conductive layer 
is arranged through a contact insulating 
layer above said semi conductor layer, 
and said contact insulating layer can 
consist of the same quality of the 
material as said 1st gate insulating layer. 
[0016] (F) The upper limit of said 1st side 
insulating layer located between said 
WORD gates and said control gates can 
be located to said semi-conductor layer 
more nearly up than said control gate. By 
this configuration, a wrap pad insulating 
; layeti:^:X;am;baUcertaixdy/cvfoEm^ 
control -gatev-That-^ is, '- said-adjacent- 1st 
and 2nd control gate is covered with a 
pad insulating layer, and this pad 
insulating layer is formed between said 
two side insulating layers which has been 
arranged in contact with said 1st and 2nd 
control gate and which counters. 
[0017] (G) Said adjacent 1st and 2nd 
control gate can be embedded by the 
insulating layer. 

[0018] (H) Said common contact section 
can be adjoined and prepared in the edge 
of said impurity layer. And said common 



contact section can be prepared by turns 
to said impurity layer by which two or 
more arrays were carried out in one near 
edge of this impurily layer, and the near 
edge of another side. 

[0019] (I) Said 1st gate, insulating layer 
and the 1st side insulating layer can 
consist of cascade screens of the 1st 
silicon oxide layer, a silicon nitride layer, 
and the 2nd siHcon oxide layer. 
[0020] (The manufacture approach of a 
semiconductor device) A nonvolatile 
storage is the manufacture approach of 
the semiconductor device which contains 
in two or more lines and trains the 
memory cell array arranged in the shape 
of a grid, and the manufacture approach 
concerning this invention includes the 
following processes. 

[0021] The process which forms the 1st 
insulating layer for the 2nd gate 
insulating layer above a semi-conductor 
layer, ; :Patteriung;Jo&\the^^process^^ 
forms a stopper layer* above -the t:proGess 
which forms the 1st conductive layer 
above said 1st insulating layer, and said 
1st conductive layer, said 1st conductive 
layer, and said stopper layer is carried 
out The process which forms a gate layer, 
the process vyhich forms the 1st gate 
insulating layer above said 
semi-conductor layer at least, A mask is 
formed on said 2nd conductive layer 
corresponding to the formation field of 
the process which forms the 1st side 
insulating layer in the both- sides side of 
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said gate layer, the process which forms 
the 2nd conductive layer in the forination 
field of said memory cell array, and the 
common contact section. The process 
which forms the sidewall-like 1st and 2nd 
control gate by carrjdng out anisotropic 
etching of said 2nd conductive layer, By 
grinding this 2nd insulating layer and 
said 2nd conductive layer by the chemical 
mechamcal grinding method so that said 
stopper layer may be exposed after 
forming the 2nd insxilating layer in the 
formation field of said memory cell array 
The process which forms a contact 
conductive layer in the formation field of 
said common contact section, The process 
which forms in said semi-conductor layer 
the impurity layer which constitutes a 
source field or a drain field, By forming a 
mask on said 3rd insulating layer 
corresponding to the formation field of 
the common contact section, and carrying 
.^iv outrApatterriin^f^ofi^^^ 
■ layer, -afterv*forming;=the,> 3rd' -insulating 
layer for a cap insulating layer in the 
formation field of said memory ceU array 
After forming the 3rd conductive layer in 
the process which forms said cap 
insxilating layer in the formation field of 
said common contact section, and the 
formation field of said memory cell array, 
patterning of said gate layer; said 3rd 
conductive layer, and said stopper layer is 
carried out. The process which forms a 
stopper insulating layer in the formation 
field of said common contact while 



forming the word line connected to said 
WORD gate and this WORD gate. 
[0022] According to the manufacture 
approach of .the semiconductor device 
concerning this invention, with the 
sidewall-Uke 1st and 2nd control gate, the 
common contact section can be formed 
and positive electrical installation can be 
taken through this common contact 
section. 

[0023] The mode illustrated further 
below can be taken in the manufacture 
approach concerning this invention. 
[0024] (a) The process which carries out 
patterning of said gate layer can include 
the process which forms said stopper 
insulating layer above said 1st conductive 
layer. 

[0025] In this case, said contact 
conductive layer can be formed at the 
same membrane formation process as 
said control gate. 

•[0026] Moreoyer7t:the>iu?ocess:wMch*for^ 
a contact" . insulating v-layer-? above ; said . 
semi-conductor layer further in the 
formation field of said common contact 
section in this case, The process which 
forms the 2nd side insulating layer in the 
side face of said contact conductive layer 
is included. Formation of said contact 
insulating layer It is carried out at the 
same process as the process which forms 
said 1st gate insulating layer, and 
formation of said 2nd side insulating 
layer is performed at the same process as 
the process which forms said 1st side 
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insulatiiig layer. 

[0027] (b) Further, after forming a layer 
insulation layer in the formation field of 
said memory cell array, the process which 
forms the contact hole which penetrates 
said cap insulating layer and said layer 
insulation layer on said contact 
conductive layer, and the process which 
embeds a plug conductive layer in said 
contact hole can be included. 
[0028] (c) Said stopper layer can be 
formed from the iugredient which uses 
silicon nitride as a principal component, 
and said 3rd insulating layer can be 
formed from the iugredient which uses 
silicon oxide as a principal component. 
[0029] (d) Said 1st gate insulating layer 
and said Ist side iusulating layer are 
formed at the same membrane formation 
process, and can consist of a cascade 
screen of the 1st silicon oxide layer, a 
silicon nitride layer, and the 2nd silicon 
-6xide'4ayer;u:wt.i> ^;:.^vv;r^7-.;^i:t-.:i:^^ . 
[0030] <e) The upper^^limit^of said: Ist side 
insulating layer can be formed so that it 
may be located to said semi-conductor 
layer more nearly up than said control 
gate. 

[0031] (£) In the process which grinds said 
2nd insulating layer by the chemical 
mechanical grinding method (henceforth 
the "CMP method"), said 1 set which 
adjoins each other through said impurity 
layer of control gates can be formed so 
that it may be covered with a pad 
insulating layer. 



[0032] (g) Said common contact section 
can be adjoined and formed in the edge of 
said impurity layer. Moreover, said 
common contact section can be formed by 
tiurns to said impurity layer by which two 
or more arrays were carried out in one 
near edge of this impvirity layer, and the 
near edge of another side. 
[0033] 

[Embodiment of the Invention^! Drawing 
1 is the top view showing typically the 
layout of the memory cell array which 
constitutes the semiconductor device 
concerning the gestalt of operation of this 
invention, drawing 2 is the top view 
showing typically some semiconductor 
devices concerning the gestalt of this 
operation, and drawing 3 is the sectional 
view showing typically the part which 
met the A- A line of drawing 2 . 
[0034] The semiconductor device 
concerning the gestalt of this operation 
-contains thelrmemoryvceU^iarrayrlOOO-*^^^ 
which the :'MONGS-- mold -.^nonvolatiler- 
storage (henceforth a "memory cell") 100 
was arranged by two or more lines and 
trains in the shape of a grid. Moreover, 
this memory cell array 1000 is divided 
into two or more blocks. 
[0035] (Structure of a device) The layout 
of the semiconductor device concerning 
the gestalt of this operation is explained 
first, referring to drawiag 1 . 
[0036] In drawing 1 , the 1st block Bl and 
2nd block B-2 which adjoins this are 
shown, the part between the 1st block Bl 



10 



JP2003- 100917 



and 2nd block B-2 - the component 
isolation region 300 is formed in the field. 
In each block Bl and B-2, two or more 
word lines 50 (WL) prolonged in the 
direction of X fline writing direction) and 
two or more bit lines 60 (BL) prolonged in 
the direction (the direction of a train) of Y 
are formed. One word Une 50 is connected 
to two or more WORD gates 14 arranged 
in the direction of X. The bit line 60 is 
constituted by the impurity layers 16 and 
18. 

[0037] The conductive layer 40 which 
constitutes the 1st and 2nd control gates 
20 and 30 is formed so that each impurity 
layers 16 and 18 may be surrounded. 
That is, the 1st and 2nd control gates 20 
and 30 have extended in the direction of Y, 
respectively, and one edge of 1 set of 1st 
and 2nd control gates 20 and 30 is 
mutually connectisd by the conductive 
layer prolonged in the direction of X. 
:s%Moreoyer,4:both; the.otterj.end:^ of 1 

.set of :1st :and 2nd' control gates 20.and 30 
are connected to the one common contact 
section 200. therefore, every -- the 1st 
and 2nd control gates 20 and 30 have the 
function of the control gate of a memory 
ceU, and a function as wiring which 
connects each control gate arranged in 
the direction of Y, 

[0038] Moreover, this common contact 
section 200 is adjoined and formed in the 
edge of the impurity layers 16 and 18, as 
shown in drawing 1 R> 1. Furthermore, 
tills common contact section 200 is 



formed by turns to the impurity layers 16 
and 18 in one near edge of the impurity 
layers 16 and 18, and the near edge of 
another side. 

[0039] The single memory ceU 100 is the 
outside of the one WORD gate 14, the 1st 
and 2nd control gates 20 and 30 formed 
in the both sides of this WORD gate 14, 
and these control gates 20 and 30, and 
contains the impurity layers 16 and 18 
formed in the semi-conductor substrate. 
And the impurity layers 16 and 18 are 
shared by the memory cell 100 which 
adjoins each other, respectively 
[0040] It is the impurity diffused layer 16 
which adjoins each other in the direction 
of Y mutually, and the impurity layer 16 
formed in the block Bl and the impurity 
layer 16 of each other formed in block B-2 
are electrically connected by the impurity 
layer 400 for contact formed in the 
semi-conductor substrate. This impxirity 
layer. *4O0Mor^:'x;ontact-"igi-:^fQrmed^4n^ 
opposite .side :-in « the . common TO 
section 200 of the control gate to an 
impurity 16. 

[0041] Contact 350 is formed on this 
impurity layer 400 for contact. The bit 
line 60 constituted by the impurity layer 
16 is electrically connected to the upper 
wiring layer by this contact 350. 
[0042] Similarly, two impurity layers 18 
of each other which adjoin each other in 
the direction of Y mutually are 
electrically connected by the impurity 
layer for contact which is not illustrated 
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to the side by which tiie common contact 1st side insulating layer 34 to the side 

section 200 is not arranged. face of another side of the WORD gate 14. 

[0043] In one block, the flat-surface [0047] And the 1st gate insulating layers 

layout of two or more common contact 22 and 32 and the 1st side insulating 

sections 200 serves as alternate layers 24 and 34 are ONO film, 

arrangement so that drawing 1 may show. Specifically, it is the cascade screen of the 

Similarly, in one block, the flat- surface 1st silicon oxide layer (bottom sihcon 

layout of two or more impiu'ity layers 400 oxide layer),' a silicon nitride layer, and 

for contact serves as alternate the 2nd silicon oxide layer (top silicon 

arrangement. oxide layer). 

[0044] Next, the planar structure and [0048] The 1st silicon oxide layer of the 

cross- section structure of a 1st gate insulating layers 22 and 32 

semiconductor device are explained, functions as a potential barrier (potential 

referring to drawing 2 and drawing 3 . barrier) between a channel field and a 

[0045] A memory cell 100 includes the charge storage field. 

WORD gate 14 formed above the [0049] The silicon nitride layer of the 1st 

semi-conductor substrate 10 through the gate insidating layers 22 and 32 

2nd gate insulating layer 12, the functions as a charge storage field which 

impurity layers 16 and 18 which carries out the trap of the carrier (for 

constitute the source field or drain field example, electron). 

formed in the semi-conductor substrate [0050] The 2nd sihcon oxide layer of the 

10, and the sidewall-Uke 1st and the 2nd 1st gate insulating layers 22 and 32 
' control gatev20^ahdi!30>which^wererf^^ . a'-'H:potentiM^J:bar^rieri^^^^^^^ 

along with, the -both sides of the^^ WORD - barrier) between the vcontrol gate and*a: 

gate 14, respectively. Moreover, the charge storage field. 

silicide layer 92 is formed on the impurity [0051] The 1st side insulating layers 24 

layer 16 and 18. and 34 make the WORD gate 14 and the 

[0046] The 1st control gate 20 is arranged 1st and 2nd control gates 20 and 30 

through the 2nd gate insulating layer 12 separate electrically, respectively, 

above the semi conductor substrate 10, Moreover, the upper limit of the 1st side 

and is arranged through the 1st side insulating layers 24 and 34 is located up 

insulating layer 24 to one side face of the to the semi conductor substrate 10 

WORD gate 14. Similarly, the 2nd control compared with the upper limit of the 1st 

gate 30 is arranged through the 2nd gate and 2nd control gates 20 and 30, in order 

insulating layer 32 to the semi-conductor to prevent short-circuit with the WORD 

substrate 10, and is arranged through the gate 14 and the 1st and 2nd control gates 
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20 and 30. 

[0052] With the gestalt of this operation, 
it is formed at the membrane formation 
process that the 1st side insulating layers 
24 and 34 and the 1st gate insulating 
layers 22 and 32 are the same, and each 
layer structure becomes equal. 
Furthermore, the 1st side insulating 
layers 24 and 34 are formed so that the 
upper limit may be located to the 
semi-conductor substrate 10 more nearly 
up than the 1st and 2nd control gates 20 
and 30. And in the adjacent memory ceU 
100, the embedding insulating layer 70 is 
formed between adjacent 1st control 
gates 20 and 2nd control gates 30. In the 
gestalt of this operation, the 1st and 2nd 
control gates 20 and 30 are embedded by 
the embedding insulating layer 70. This 
embedding insulating layer 70 has 
covered these so that the 1st and 2nd 
control gates 20 and 30 may not be 
exposed a1>:leasttrSpeeifically, ithe^vtbp^face^^-* 
of the embedding insulating layer .70 :vis 
located from the upper limit of the 1st 
side insulating layers 24 and 34 up to the 
semi-conductor substrate 10. By forming 
the embedding insulating layer 70 in this 
way, electrical isolation of the 1st and 2nd 
control gates 20 and 30, and the WORD 
gate 14 and a word line 50 can be 
performed more certairJy. 
[0053] The conductive layer for supplying 
predetermined potential to the 1st and 
2nd control gates 20 and 30 is formed in 
the common contact section 200. The 



common contact section 200 mainly 
contains the contact conductive layer 232, 
the stopper insulating layer 86, and the 
cap insidating layer 90. 
[0054] The contact conductive layer 232 is 
arranged thirough the 2nd side insulating 
layer 224 inside the stopper insulating 
layer 86 and the conductive layer 214. Of 
the same membrane formation process as 
formation of the 1st and 2nd control gates 
20 and 30, the contact conductive layer 
232 is formed so that the 1st and 2nd 
control gates 20 and 30 may be followed. 
Therefore, it is formed with the quality of 
the material with same contact 
conductive layer 232 and 1st and 2nd 
control gates 20 and 30. 
[0055] Moreover, this contact conductive 
layer 232 is arranged through the contact 
insulating layer 210 above the 
semi-conductor substrate 10. 

Furthermore, a crevice 74 is constituted 
by. this contact' condiictiverlkyebi232ra3a'd 
the plug: conductive, layer,. 82 mentioned. 
- later is embedded in this crevice 74. 
[0056] Moreover, the layer insulation 
layer 72 is formed on the cap insulating 
layer 90, the word line 50, and the 
embedding insulating layer 70 in which 
these are not formed. And on the crevice 
74 formed of the contact conductive layer 
232, the contact hole 84 which penetrates 
the cap insulating layer 90 and the layer 
insulation layer 72 is formed. That is, 
this contact hole 84 penetrated the cap 
insulating layer 90 and the layer 
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insulation layer 72, and has reached to 
the contact conductive layer 232. In this 
contact hole 84, the plug conductive layer 
82 which consists of a tungsten plug or a 
copper plug is embedded. 
[0057] The stopper insulating layer 86 is 
arranged on the outside of the contact 
conductive layer 232, as shown in 
drawing 3 . Moreover, the stopper 
insulating layer 86 is formed on the 
conductive layer 214 mentioned later. 
The stopper insulating layer 86 consists 
of an ingredient which uses silicon nitride 
as a principal component. In the gestalt 
of this operation, the top face of the 
contact conductive layer 232 and the top 
face of the stopper insulating layer 86 can 
form so that a flat siu-face may be 
constituted mostly. 

[0058] The cap insxilating layer 90 is 
formed on the stopper insulating layer 86 
at least. . The cap insulating layer 90 
.rc6nsists;--ofc!:an':r'^ingredient^:^wMGh=^ 
•siUcon oxide as.a principal component. 
[0059] Moreover, the common contact 
section 200 contains a conductive layer 
214 and a conductive layer 236,238 
further. 

[0060] A conductive layer 214 is formed at 
the same membrane formation process as 
the WORD gate 14. In this case, a 
conductive layer 214 is formed from the 
same quality of the material as the 
WORD gate 14. In the gestalt of this 
operation, the conductive layer 214 is 
arranged through the instdating layer 



212 above the semi-conductor substrate 
10. 

[0061] The insulating layer 212 which 
constitutes the common contact section 
200 is formed at the same process as the 
2nd gate insulating layer 12 which 
constitutes a memory cell 100, and has 
the same layer structure. Moreover, it is 
formed at the same process as the contact 
insulating layer 210, the 1st gate 
insulating layers 22 and 32 from which 
the 2nd side insulating layer 224 
constitutes a memory cell 100 by 
reaching, and the 1st side insulating 
layers 24 and 34 which constitute the 
common contact section 200, and has the 
same layer structure. That is, it reaches 
contact insulating-layer 210, and the 2nd 
side insulating layer 224 consists of 
cascade screens of the 1st silicon oxide 
layer, a silicon nitride layer, and the 2nd 
siUcon oxide layer like the 1st gate 
^' insulating~/layei';S^->22/and"^32;'and^the-^^^^^ 
side insulating layers ^24. and 34.:-. . . , -•- - : 
[0062] Moreover, as shown in drawing 3 , 
the common contact section 200 contains 
the sidewall-like conductive layer 
236,238 further. This conductive layer 
236 is following the 1st control gate 20. 
Here, the 1st control gate 20 which 
follows a conductive layer 236 adjoins the 
2nd control gate 30 which follows the 
contact conductive layer 232. Moreover, 
the conductive layer 238 is following the 
2nd control gate 30. Here, the 2nd control 
gate 30 which follows a conductive layer 
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238 adjoins the 1st control gate 20 which 
follows the contact conductive layer 232. 
[0063] A conductive layer 236,238 is 
arranged through the 2nd side insulating 
layer 224 on one side face of a conductive 
layer 214, respectively. This conductive 
layer 236,238 is formed firom the same 
membrane formation process as the 1st 
and 2nd control gates 20 and 30 or the 
contact conductive layer 232, and consists 
of the same quality of the material as 
these layers. 

[0064] In addition, in the semiconductor 
device of the gestalt of this operation, 
although the case where a conductive 
layer 236,238 was a sidewall like was 
shown, the configuration of a conductive 
layer 236,238 is not necessarily limited to 
this. 

[0065] According to the semiconductor 
device concerniag the gestalt of this 
operation, in the memory cell array 1000, 
r!thei^sidewall'^likei?iflsfeaiid>^^^ 
gates. 20*»and" 30 are -^connected with the 
common contact section 200 for every set. 
This common contact section 200 can 
take electrical installation with these 
control gates certainly including the 
contact conductive layer 232, the stopper 
insulating layer 86 formed ia the outside 
of this contact conductive layer, and the 
cap insulating layer 90 by forming the 
cap insulating layer 90 on the stopper 
insulating layer 86 at least. That is, the 
control gates 20 and 30 of the 
semiconductor device of the gestalt of this 



operation have a sidewaU-Hke 
configuration, and the width of face is 
usually smaller than 0.1 micrometers. 
Therefore, the electrical installation of 
the control gates 20 and 30 and the 
common contact section 200 is securable 
with the contact conductive layer 232. 
Consequently, electric contact to the 
control gate is securable ia a necessary 
minimum area with the above-mentioned 
common contact section. 
[0066] (The manufacture approach of a 
semiconductor device) Next, the 
manufactxire approach of the 
semiconductor device concerning the 
gestalt of this operation is explained, 
referring to drawing 4 - Fig. 1414 . Bach 
sectional view corresponds to the part 
which met the A- A line of drawing 2 . In 
drawing 4 - drawing 14 , the same sign is 
substantially given to the same part with 
the part shown by drawing 1 R> 1 - 
» * « draffimgMlS^ ,'>^^-aiid'^^^^^^ 

publication is omitted; - , • : v . .. , . : _ 
[0067] (1) field (henceforth "formation 
field of memory cell array") 1000a ia 
which the memory cell array 1000 shown 
in drawing 1 is first formed as shown ta 
drawing 4 ■ setting the front face of the 
semi conductor substrate 10 LOCOS 
form the component isolation region 300 
by law or the trench isolation method. 
Subsequently, the impurity layer 400 
(refer to drawing 1 ) for contact is formed 
in the semi-conductor substrate 10 by the 
ion implantation. 
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[0068] Subsequently, the 1st gate 
insulating layer and the 1st becoming 
insulating layer 120 are formed in the 
jfront face of the semi-conductor substrate 
10. Subsequently, the WORD gate 14, a 
conductive layer 214, and the 1st 
becoming conductive layer 140 are 
deposited on the 1st insulating layer 120. 
The 1st conductive layer 140 consists of a 
doped polysilicon. Subsequently, the 
stopper layer SlOO in a next CMP process 
is formed on the 1st conductive layer 140. 
The stopper layer SlOO consists for 
example, of a silicon nitride layer. 
[0069] (2) Subsequently, carry out 
patterning of the 1st conductive layer 140 
and the stopper layer SlOO by 
well-known lithography and well-known 
etching. Of this process, the WORD gate 
and becoming gate layer 140a are formed 
in behind. In this patterning, the layered 
product of gate layer 140a and the 
^ stopper Jayeri'S 100 as extensively: formed.^^ *• 
on i the^ . semi-conductor,^ substrate 4.0 in 
formation field 1000a of a memory ceU 
array. Drawing 6 showed the situation 
after patterning superficially. As for the 
layered product of gate layer 140a in a 
memory area 1000, and the stopper layer 
SlOO, opening 160,180 is formed by this 
patterning. Opening 160,180 supports 
mostiy the field in which the impurity 
layers 16 and 18 are formed of a next ion 
implantation. And the 1st side insulating 
layers 24 and 34 and the 1st and 2nd 
control gates 20 and 30 are formed along 



the side face of opening 160, 180 at a next 
process. 

[0070] (3) As shown in drawing 7 , form 
the ONO filTTi 220 extensively on the 
semi-conductor substrate 10. The ONO 
film 220 is formed by carrying out the 
sequential deposition of the 1st silicon 
oxide layer, a silicon nitride layer, and the 
2nd silicon oxide layer. The 1st silicon 
oxide layer can be formed using for 
example, the oxidizing [ thermally ] 
method and a CVD method. A silicon 
nitride layer can be formed with a CVD 
method etc. The 2nd silicon oxide layer 
can be formed using voloxidation (HTO) 
on a CVD inethod and a concrete target. 
After forming these each class, it is 
desirable to perform annealing treatment 
and to carry out ebumation of each class. 
[0071] The ONO fihn 220 serves as the 
1st gate insulating layer 22, the 1st side 
insulating layer 24, the . contact 
-iinsiilating^j :layer ^ : -^21^0 r-oftT-tthe^^^ 
contact • section 200? - and^ ^the • -2nd- .side- • . 
insulating layer 224 by next patterning 
(refer to drawing 3 ). 

[0072] (4) As shown in drawing 8 , form 
extensively the doped polysiUcon layer 
(the 2nd conductive layer) 230 on the 
ONO film 220 in formation field 1000a of 
a memory cell array. From this doped 
polysilicon layer 230, the conductive layer 
40 (refer to drawing 1 ) which constitutes 
the 1st and 2nd control gates 20 and 30 
through patterning, an etching process, 
etc. and the contact conductive layer 232 
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which constitutes the common contact 
section 200, and a conductive layer 
236,238 (refer to drawing 3 ) are formed. 
[0073] Subsequently, the resist layer 
RlOO is formed in field (henceforth 
"formation field of the common contact 
section") 200a in which the common 
contact section is formed. With the 
gestalt of this operation, this resist layer 
RlOO is mostly formed in the location 
corresponding to formation field 200a of 
the common contact section, as shown lq 
drawing 8 . This resist layer RlOO is 
formed on the field in which the contact 
conductive layer 232 formed at a next 
process is formed at least. 
[0074] (5) As shown in drawing 9 , tiie 1st 
and 2nd control gates 20 and 30, contact 
conductive layer 230a, and a conductive 
layer 236,238 are formed in the doped 
polysilicon layer 230 (refer to drawing 8 ) 
by carrying out anisotropic etching of the 
resist layerfRlOO textenmvely ^as'ra^m 
Here; contact^conductiverlayer- 230a and a 
conductive layer 236,238 are formed in 
formation field 200a of the common 
contact section. 

[0075] That is, the sidewall-fike 1st and 
2nd control gates 20 and 30 and a 
conductive layer 236,238 are formed 
along the side face of the exposed opening 
160,180 (refer to drawing 6 ) of this 
etching process. And contact conductive 
layer 230a is formed in the part by which 
could come, simultaneously the mask was 
carried out in the resist layer RlOO. Here, 



this contact conductive layer 230a is 
formed so that the 1st and 2nd control 
gates 20 and 30 may be followed. 
Furthermore, by the above-mentioned 
etching, the insulating layer deposited on 
the field in which a silicide layer is 
formed at a next process is removed, and 
the semi-conductor substrate 10 exposes 
it. Subsequently, the resist layer RlOO is 
removed. 

[0076] (6) Subsequently, as shown in 
drawing 10 , form the impurity layers 16 
and 18 which constitute a source field or 
a drain field in the semi-conductor 
substrate 10 by carrying out the ion 
implantation of the N type impurity. 
[0077] Subsequently, the metal for 
silicide formation is made to deposit 
extensively. The metals for silicide 
formation are titanixmi and cobalt. Then, 
the silicide layer 92 is made to form in 
the top face of the impurity layers 16 and 
-L'18' by makirigi.the£impuriiydiayer>^16H^ 
the metal : *v formed - on-^:- . v' 18 - - - 
silicide- -ization-react. Therefore, a 
memory cell 100 is silicide ized by the ^ 
silicide chemically-modified [ this ] 
degree in [ the fi^ont face of a source field 
or a drain field ] self ahgn. 
[0078] Subsequently, in formation field 
1000a of a memory cell array, the 
insulating layers (the 2nd insulating 
layer) 70, such as silicon oxide or 
nitriding siUcon oxide, are formed 
extensively. An insulating layer 70 is 
formed so that the stopper layer SlOO 
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may be covered and between the 1st and 
2nd control gates 20 and 30 and the 
clearance between contact conductive 
layer 230a may be embedded. 
[0079] (7) As shown in drawing 11 . using 
the CMP method, grind xmtil the stopper 
layer SlOO exposes an insulating layer 70, 
and carry out flattening of the insulating 
layer 70. By this polish, an insulating 
layer 70 remains between the two 1st 
side insulating layers 24 which counter 
across the 1st and 2nd control gates 20 
and 30, and it becomes the pad insulating 
layer 70. Moreover, of this process, the 
upper part of contact conductive layer 
230a is removed, and the contact 
conductive layer 232 is formed in 
formation field 200a of the common 
contact section. 

[0080] At this time, the upper limit of the 
1st side insvdating layers 24 and 34 
formed in the side face of gate layer 140a 
and-,the^topper: layer-^SlOOnsdocated^^^ : - 
.to the - semi-conductor^* substrate 10 ^ 
compared with the upper limit of the 1st 
and 2nd control gates 20 and 30. 
[0081] The 1st and 2nd control gates 20 
arid 30 are completely covered with this 
process by the embedding insulating 
layer 70. Moreover, in formation field 
200a of the common contact section, it 
will be in the condition that the top face 
of the contact conductive layer 232 was 
exposed. Furthermore, the crevice 74 
which consists of contact conductive 
layers 232 will be lq the condition of 



having been embedded by the embedding 
insulating layer 70. 

[0082] (8) Subsequently, as shown in 
drawing 12 , form 3rd insulating-layer 
90a for forming the cap insulating layer 
90 in the whole sxirface in formation field 
1000a of a memory cell array. Then, the 
resist layer R200 by which patterning 
was carried out is formed on 3rd 
insulating-layer 90a. Patterning of the 
3rd insulating-layer 90a is carried out by 
using this resist layer R200 as a mask, 
and as shown in drawing 13 , the cap 
insvdating layer 90 is formed in formation 
field 200a of the common contact section. 
Subsequently, the resist layer R200 is 
removed. 

[0083] Subsequently, the 3rd conductive 
layer (not shown) is formed in the whole 
surface in formation field 1000a of a 
memory cell array. After forming tiie 3rd 
conductive layer (not shown) in the whole 
^:..STirface, the: -resist layers R300sby^'Which^ 
patterning was carried out is ^formed on^ 
the 3rd conductive layer. Patterning of 
said 3rd conductive layer is carried out by 
using this resist layer R300 as a mask, 
and a word line 50 is formed. As said 3rd 
conductive layer, alloy layers, such as a 
doped polysilicon layer, a metal layer, and 
silicide, or the layer which carried out the 
laminating more than of two layer [ of 
these ] can be used. Furthermore, the 
conductive layer 214 by which the 
stopper insulating layer 86 was formed in 
the upper part with formation in the 



WORD gate 14 arranged in the shape of 
an array is formed by carrying out 
patterning of the gate layer 140a 
(referring to drawing 12 ) which consists 
of a doped polysilicon by using the resist 
layer R300 as a mask. Subsequently, the 
resist layer R300 is removed. 
[0084] In addition, at this etching process, 
since the 1st and 2nd control gates 20 and 
30 and a conductive layer 236,238 are 
covered by the insulating layer 70, they 
remain, without being etched. 
[0085] Subsequently, a P type impurity is 
extensively doped to the semi conductor 
substrate 10. Thereby, the P type 
impurity layer (impurity layer for 
isolation) 15 (refer to drawing 2 ) is 
formed in the mutual field of the WORD 
gate 14 in the direction of Y. This 
impurity layer 15 for isolation consists of 
a conductivity type contrary to the 
conductivity type of a nonvolatile storage. 
Wlsolationrffbe'tween-^memo^ 
more certainly -performed 'by this P- type 
impurity layer 15. 

[0086] (9) Subsequently, form the wiring 
layer electrically connected with this 
conductive layer after forming a contact 
hole by the well-known approach after 
carrying out the laminating of the layer 
insulation layer, and forming a 
conductive layer ia a contact hole. For 
example, as shown in drawing 3 , after 
forming the contact hole 84 which 
penetrates the cap insulating layer 90 
and the layer insulation layer 72 on the 



JP2003-100917 



contact conductive layer 232 and 
embedding the plug conductive layer 82 
in this contact hole 84, the wiring layer 
80 connected with the plug conductive 
layer 82 is formed. In addition, in the 
process which forms a contact hole 84, 
after removing the insulating layer 70 
currently embedded in the crevice 74 
which consists of contact conductive 
layers 232, the plug conductive layer 82 is 
embedded in a crevice 74. 
[0087] According to the above process, the 
semiconductor device shown in drawing 
1 , drawing 2 , and drawing 3 can be 
manufactured. 

[0088] According to the manufacture 
approach of the semiconductor device of 
the gestalt this operation, the common 
contact section 200 can be formed with 
the sidewall-Uke 1st and 2nd control 
gates 20 and 30, without making 
especially a routing counter. increase. And 
the. commoii- contact^ectibit ;200'Gah^Vil^^ 
the size near the width* of "face . of . tiiet 
impurity layers 16 and 18 at least, and 
can secure a contact area big enough. 
Therefore, with the gestalt of this 
operation, even if it is the control gates 20 
and 30 of the shape of a sidewall which 
cannot take sufficient .KONTOKUTO 
field easily, positive electrical installation 
can be taken through the common contact 
section 200. 

[0089] moreover, according to the 
manufacture approach of the 
semiconductor device of the gestalt this 



operation, it is alike on the contact 
conductive layer 232, and the plug 
conductive layer 82 is formed. Here, the 
alignment allowances at the time of 
forming this plug conductive layer 82 are 
securable by installing the stopper 
insulating layer 86 in the outside of the 
contact conductive layer 232. 
[0090] As mentioned above, although the 
gestalt of 1 operation of this invention 
was described, this invention is not 
limited to this but can take modes 
various by within the limits of the 
summary of invention of this invention. 
For example, with the gestalt of the 
above-mentioned implementation, 
although the bulk-like semi-conductor 
substrate was used as a semi-conductor 
layer, the semi-conductor layer of a SOI 
substrate may be used. 




DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 
[Drawing l] It is the top view showing 
typically the layout of the semiconductor 
device concerning the gestalt of operation 
of this invention. 

[Drawing 2l It is the top view showing 
t5npically the important section of the 
semiconductor device concerning the 
gestalt of operation of this invention. 
[Drawing 3l It is the sectional view 
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showing typically the part which met the 
A-A line of drawing 2 . 
[Drawing 4l It is the sectional view 
showing one process of the manufacture 
approach of the semiconductor device 
shown in drawing 3 from drawing 1 . 
[Drawing 5l It is the sectional view 
showing one process of the manufacture 
approach of the semiconductor device 
shown in drawing 3 from drawing 1 . 
[Drawing 6] It is the top view showing 
one process of the manufacture approach 
of the semiconductor device shown in 
drawing 5 . 

[Drawing 7] It is the sectional view 
showing one process of the manufacture 
approach of. the semiconductor device 
shown in drawing 3 from drawing 1 , 
[Drawing 8l It is the sectional view 
showing one process of the manufacture 
approach of the semiconductor device 
shown in drawing 3 from drawing 1 . 
[Drawing % 9l At: ris\- the-, .sectional , vvie w • 
showing one process of the- manufacture 
approach of the semiconductor device 
shown in drawing 3 from drawing 1 . 
[Drawing 10] It is the sectional view 
showing one process of the manufacture 
approach of the semiconductor device 
shown in drawing 3 from drawing 1 . 
[Drawing ll] It is the sectional view 
showing one process of the manufacture 
approach of the semiconductor device 
shown in drawing 3 from drawing 1 . 
[Drawing 12l It is the sectional view 
showing one process of the manufacture 
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approach of the semiconductor device 
shown in drawing 3 from drawing 1 . 
[Drawing 13l It is the sectional view 
showing one process of the manufacture 
approach of the semiconductor device 
shown in drawing 3 from drawing 1 . 
[Drawing 14l It is the sectional view 
showing one process of the manufacture 
approach of the semiconductor device 
shown in drawing 3 from drawing 1 . 
[Drawing 15l It is the sectional view 
showing a well-known MONOS mold 
memory ceU. 

[Description of Notations] 
10 Semi conductor Substrate 
12 2nd Gate Insulating Layer 

14 WORD Gate 

15 Impurity Layer for Isolation 

16 18 Impurity layer 
20 1st Control Gate 

22 32 The 1st gate insulating layer 
24 34 The 1st side insulating layer 
>3P. 2nd^G^ 
40 Conductive Layer: - . : 
50 Word Line 
60 Bit Line 

70 Embedding Insulating Layer (2nd 

Insulating Layer) 

72 Layer Insulation Layer 

74 Crevice 

80 Wiring Layer 

82 Plug Conductive Layer 

84 Contact Hole 

86 Stopper Insulating Layer 

90 Cap Insulating Layer 

90a The 3rd insulating layer 



92 Silicide Layer 

100 Nonvolatile Storage (Memory Cell) 

120 2nd Gate Insulating Layer (1st 

Insulating Layer) 

122 Gate Insulating Layer 

140 1st Conductive Layer 

140a Gate layer 

160,180 Opening 

200 Common Contact Section 

200a The formation field of the common 

contact section 

210 Contact Insulating Layer 

212 Insulating Layer 

214 Conductive Layer 

220 ONO Film (Dielectric Layer) 

224 2nd Side Insulating Layer 

230 Doped PolysiUcon Layer (2nd 

Conductive Layer) 

230a Contact conductive layer 

232 Contact Conductive Layer 

236 Conductive Layer 

238 Conductive Layer 

300 CJompdnent'Is^^ - - ■ 

350Contact^ : >; 

400 Impurity Layer for Contact 

SlOO Stopper layer 

RlOO, R200, R300 Resist layer 

1000 Memory CeU Array 

1000a The formation field of a memory 

ceU array 



[Translation done.] 
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I 

tiU- Ky- hi:. 

112 ai^ho-zw-y- hi:. Sr^^. 

ttrlE^ 1 3 :^ h D -/wy- h fi. MfE^'^^^e fc*r L-c 

WIBII 2 =■ >- h P -/U'^'- h (±, H«ffi#^<*S»->ft bT 
tulE^l*|tiIt^M-t-5M2:fy|Sitc*fU-C> BtilB^*64*» 

ti-m^m='>'i''i' h^ii. =^y'f^ hmnm. :^hi/^< 
-/by- h tmmv. 

[li*«3l ' tt*« l*fcJ±2tc:*3V>T. 

-/i^y- hi:ls!-(OlJfK75^e>/<c.5. *^fr^«o 



im^^7] fi*3S2/j:i'>b6(Di/>-rtb*»Jc:i3V>T. 

10 tfllE^ 2 1^ Ki^iiie ft . mn&^ 1 f - -r Ki^^^ i: IHI- 
HulBI?- Ky- h i:^!^^^ hD-/uy- h t ©^^fc-fS 

S (CM LT HulE 3 V h o -/vy — h J; 9 ±:^ic'(a:«-t- 
9 5 WISH 1 *J J; t^^ 2 3 V h D -/vy- h)i. it 

■[tt*JSi2] ti*JSi 1 {;l*3l^T. 
HuK^il^V'^^' h^(i> «l|ci£^J$tufcHulE^*e!ijS 

m:\zi6\^^x^K\mifhh,t:L. ^mw^Mo 

1-3 l=v.'.»*« l;>fet->.U-lTt-2rC)V>.-#tbA»fC4b'l/?: 
30 T> ■ . ■ ■■ 

^ 2 y- vmwm<DtL^<DW. i Jfe^ 

y- h«$r?^jiE-r5xm. 
fl^fig-rsxa. 
a, 

-sxa, 

50 *j1=i>'^^' hSB©?^J*ti^Jc:»JS;i-2.B«IE^2aimM 
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(3) 



■r^:Lt\zX'0. HtIIE*ii3Vi?i7 KgBOJf^fiKli^rttc 

jf^fife-r ■s iSx 43 J; tmss;^ * y ■t-'^r i^-r wji^j^®*^ 

}cS3*mS^ff^^bfc^. m^^-hm. miiE^3^ 

imm^ms.'m 1 ^««<o±:^ic?i^fife-f-5xs=sr-^tp, 

^m^Vfc'^. tfrlEai^i?^ h3!L^±tc:. ttrfa^^rs/ 
Sftv^y 3 V=^ri^55•i:-r■5*l■i|s^*>6>l^rlE;^ h s^z-'^Sr 

Pl-»^^xe-eji^fife^ti.. d-o. ^i®E^t:->y3> 

cO^MXmT'ff^fig^ti-a. J»i^ft:gS©Mig*feo - •■ 



?^^i-5Xmi:Sr^*. 
^JF^^-rSXmi |Rl-X@tCTtT>it3tb. 
SrJi^fiK-rsxie^ lsl-XStcT=fT>fcipH5 . ^W^W 

[is*3i'2 1] it*jai 5/ii/^u2 i©(/^-rtu/4-t-*5 

LTbuIB^ >- h n— /vy- hit? ±:^{r'ia:e-t'5 J: 5 

Iff *3S 2 2 1 i»*JS 1 5 U 2 2 <DV>-ftu*»lC*J 

[i«*JS2 3l it*3Sl 5JfcV^U2 3(Dt,>md^lw*3 
[lt*:3S24l it*JSl 5^j:i/^L.2 4 0V^-rtvd^c*5 

[000 1] 
[0 0 0 2] 

:=! ^/ |. n-/V>5r*^ h t (Df^<D^— V^UMt^mt^^ 

^kvy ^^-gtrm^J^S f.^.;/:7^SH^M0NOS (Metal Oxi 
de Nitride Oxide Semiconductor) St U< fiSONOS(Si 
licon Oxide Nitride Oxide Silicon)Si: l^tfixS ^-f 

[0003] M0N0S®(D:i^ff5ltt^^^lBlS3SS t U 

Hayashi, et - ah—, - 2000 • Symposium -on VLSI Tech 
nologyDigest of Technical Papers p . 12 2 — 
p. 1 2 3) o 
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[0004] Z(OmmsM(D;< ^ V -fe/U 1 0 0 fi. 
3 X h o— /W-i^— h20i:||23>'hn — /vy— h 3 0 

gpi: lot ©raicji. ^ 1 ^- hmum 2 2 

Ml='>'hD-/V'y-h2 0<Offl!lffii:!7-K 

M 4 t corat-(±^i»^ 2 4 >45#^E-r5o 
|g 2 3 ^ h n -/V/^- h 3 0<D&nt^mi^m^l 0 t 

(oMtiifi. n 1 y- 3 2 ^ 2 3 h 

/uy— h 3 o«{a!iffii:i7— Ky— b 1 4 ^©ratctt 

^t[pi]i- 5 =>^ hcz— /uy— h 2 0 t Kn— /l^y 

- h 3 0 ioPa^o^^flsS^i oicfi. y-;^M«*fc 

[0 0 0 5] l>i:oC^^ l/ir/H 0 0 

(±, !7— Ky— h 1 4 ©{BUffitc 2 -OCOMONOSM;^ ^ y * 

lOOH. 2 f-y h(Dlt«^fEtti-S:ii:-i5T*^?)o 
■r 5M0N0Saro^»|g14IEf6^jg=Sr-^tf ¥-^f|£Se*5 i 
[0 0 0 71 

/i'*^ro||l*5<tl^^2 3>'hn->rwy-hi:, Sr"^^. 
IfrfiEHl 3>-ht3-/vy- Stt. HtIfEij^^i*Sf->!tL.T 
^iy-hi^i»S<SrifM.-C, A-o. SfJlBy- Ky- ^^- 
*|•U-C^l■!^-1' KJfei^eSr^bTiES^ix. BUiES23 

h D -/wy- h fi, BiffB^^«^«t->?r LT» 1 y- h 

Jfe^eSr/TLT. buIE17 - Ky- ht^St LTH 1 

>- h o -/py- h »i, ^tv^'ix^ 1 LTK« 

2 3> hD-/by- h{±, ^iiai/^?^ h^tc^^^ 
tb. m^m=^y^i^ hSPrts ^^i?;^ ^ h 

i^' h^m»f*. ttiiE^ 1 *3 j:tJ'^ 2-3 x-h o-vi-y- h 



6 

[0 0 0 8] i^-'f 

[0 0 0 9] £iT©#a^1tSr 
[0010] (A) milB^^-i?^ N^HSti. Btife=^^ 

[0011] ^fc. rco»-g-, HfjtBa:^^?^? h^m^ 
tt. HtlKBl4Bj;tJ5||2 3> ha-/wy- hi:lR|-<o*t 

[0 0 12] (B) HulS3Vi5'^' h^mSw±®i. HU 

20 [0 0 13] (C) MIE;:^ h3'/-««51^fi. S'ftv^y =^ 
#5. 

[0014] (D) mfB=3e^s/:/iteiSt^o±*(cf±$ t 

30 [001- 5 ] (E) Bul53 hjgmSfi. tulE^» 

fE3>^^ h^^^ti, ButE^l y- NSfe^tl^— W 
[0 0 16] (F) Hulfil7— Ky— ^i:tulE3>'^CI — 
HUIE¥^i^i«(^>*bTHtifa3i/hn-/i.y-KJ;t) 

^i^S f4. Htiia^ 1 io J: tF^ 2 3 X h a -/uy- h 
[00 17] (G) pi?-g-5HfrlH^lfcJ;t/^23Vh 

So 

[0 0 18] (H) HulB*ii3V^'^ MSf±, HUIE^^E 
so JtL-T. ^:f:if«<fe»g<D— :^Offi!l<C»JggiSi:{ffi,*«>ffl!l«>SSg6 
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[0 0 19] (I) Huianiy-h^^Sfc'itJ^Bii^ 

[00 20] (^#fls^@<75SSit*jfe) 

[00 2 1] ^^ft:Sco±;^l;i. ^2^'- hmmm<^ti 

■< mmm^i^m-r?>j:m. BuiB^^y-fe^i-TwrojK 

^ffii^(^^2*ms^ff^^-t-5ia> 

?^Bufa*^flf«(c0^-rsxm. Bufep« * y -t-'i'T w 
^ 3 mmm^i^-^^-i'.^M^i^x. mmm 3 i^^s^/^ 

- -j^ - ^ >- r ii vt ijv^-BntE*® 
^®igEtCHtffB=^-VS'7'itell:®SrJ»^t-5XS. tsXrJ^tH 

lE^ ^ y -tr^i'T u-'i' ©jF^^ffi^i'M 3 mm.m^M^ bfc 

Mffi-^-hS. BufB^3#«e. *JiD5flMia^ h s/ 

fig-r^x^ 

[0 0 2 2] *||?^t^*^*»5*^fl£igfi(Oa!l)t:^fe}Cj; 
ixf^f, Ke';*--/i-*<^Ml*3<tO<^2 3Vhn-/P 

[0 0 2 3] :^^m\z-h^f3^^Wkij&\^i^y'^X\±. 
[00 24] (a) HuiB-/- hSS:/^i?-=>'^-r-5X 

^-r2)xm^^tf-:i-i:-:6^-t?#6o- ■ - - 
[0 0 2 5] z.(om^. HuiE3>';?^ h^msfiBuia^ 



(5) 

[0 0 2 6] ^fc. tfilS*jl=V^i> hgB© 

hite^®?^?l^^i-5XSi:. StrfS3>i?i5' f^^^ 

M-t^JMtWi-l-m^X'^fiio^. tufa^21h'1'K 

t PI— xaic-ctf t3^^5o 
10 [0 0 2 7] (b) ifrtfi;^^y-ir/wTWcc>?i? 

ii-r^n:/^^ h*:-/v%fl^^-r?)Xms *3J;TJ5buIE=' 
i/^i? hjj^-/Hc:7°7^^m^SrSfciAtfXmSr-^tf:: 

[00 2 8] (c) ^-fbi/y avSr^^^S^ir-f-SttJlsF*^ 

[0 0 2 9] ( d) BtiiE^ 1 ^- Mffei^^*5 J:t>HufE|| 
^ 1 ^'fk V- y 3 , S-fk V y 3 v-S^a i 2 Wtit^y 

^iym<ommmt^hfi.^z.tti^x^^o 

[0 0 3 0]. (e) mfmi^^ VttWf.M(0}M^^ m 

[00 3 1] ( f ) afiiE^ 2 tmm ^it^^mn^^m 

m (6tTx rcMPfej tcJ;oTW«i-5X@ 

30 ^t-Ji^^i-^^it-i^-ets-o • • 

- [0 0-3 2]- -X'g)- «nfH-*®-3-=5S'"^''^*^l^'Sr; 'StfiE^i^ 
[0 0 3 3] 

i:m^i^^-f'^Mmxh'o\ i2i2f±. :^mm<r)mmK 

UlSti. (112WA-Ai^»C?Sofcgi5^2rm^Wt-^-r»f 
[0034] *lliS<D?^flitC#5*3l«^««f±. MONOS 

m^n^mmmm. (ut. r;/^y-fe/uj 1 

0 0 T!)mm<orfis X m^i \^ »-e?u $ tvfc ^ y 

/WT W 1 0 0 O Sr^tfo ^^c. y -fe/wTW 

1 0 0 O l±. «|gC(D:/o y if \Z^m^tlX\f''^o 

[00 3 5] {-y'y<-(-7^(^mm)~^-r. ■ n 1 sr#fiB 
50 v^T^i^-rs. 
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9 ■ 

[0 0 3 6] EI 1 t::*3t^Tfi. ^KD^o -y^ B 1 

m cDT'a y^B 1 i:^2C07' o -y B 2 t<r)^(D—U 
0*^JCf±. ^^-^J-il^^a 0 0;6SJgfig*ixTV^5o #7^ 

0 -;/^Bi. B 2}c*5i/^Tf4. x:^i^ (^T:^l^) (cMt;^ 

2i^icO!7- KitSS 0 (WL) Y*|S) (?IJ:^|6]) »c 
5irJ5-5«lgCCOf s/ h«|6 0 (BL) i:?)5K»tbtVTt^ 
5o -*0D!7-Ki^5 Of*. x:^[S]t-gE?iJ$tufc«|g:<o 

[0 0 3 71 ||l*3j;tJ?^2 3:^ha-/K>-'-h2 0. 

3 0 ^m^-r^mm.m a o i e . i s 

3 V b D — /u^y — h 2 0 , 3 0 fi. ^ti.-?:*tbY:;^(Rilc5£ 
O^TtSt), l«a<0^1 . ^2 3>- ho— /ix/^— h 2 0, 

v^^cs^^Hxv^?)o 4/1. uiwm, ^2 3^1-13 

— /W'/-h 2 0, 3 0(D{lii;^<Djffi?|5ttt tie, lO(D* 
a^V^^ Fgi52 0 Ofcg^l^^tVTV^So L;^c;a5oT. 
#111, ||2 3>'hn-/W'^-K2 0, 3 0fi, ^'^y 20 

[0 0 3 8] 4fc, r<0#ii3>'^^' VU2 0 Ofi. Ill 

1 IC^-TJ; 51-. 1 6, 1 ScD^ffilFIStcpg^UT 
^lte>tuTV^5o r.<D*ii3i^^>^ h^2 O 0 

»i, ^(^i^Sie. 1 sJcML-r, 1 6. is 

[0 0 3 9] ^— Ot' ^ y -fe/H 0 0 Ji> 1 0(07— K 30 
y^-f.-l 4 i:; -:2:©!7-=^^Ky==''h~l '4WMWfcJi^^"$^^■■ • 
fcHl. 112 h 2 0, 3 0i:. 

(^3 V hn— /wy— h 2 0. 3 OO^WT'fco-C. 
^mWLP^\^f^^^^Mz.^^«^m 16, 1 8 t Sr^tfo ^ 
LT, ^*E^Jgl6, iSfi. •?:irmP«J-&5^^y 
•fe/H 0 0{cJ;o-C**$ix?)„ 

[0 0 4 0] Y:^(6]»CSl/^fcpi3-&9^*ei^tei!te 1 6 

T-fcoT. :/t3 s/^' B 1 1 6 t:^ 

n s/ ^ B 2 1 6 t 

S4 0 Ofi. ^*ifii^i etcMbx 3>- ht3— /w-jr— so 
NgS2 0 0i:f±S>ctfl!HcJ|^^$iT,5, 
[00 4 1] rwaViJ'iJ' hffl^^i^g4 O 0±{Cfi. 
s^-iJ'i? h 3 5 0>45jf^^$tvT(/^-5o ^^e^eietCJ: 
oTlifig^nfct'-;/ 0(i, Z.<D='>-^ ^ V 3 5 0 

[004 2] iHl^lCr Y*-|6j»C-5:v^{oPl9-& 9 20W^ 
*e!^gl8f±. haJ2 0 0;45E«$iT-Tt^ 

/ii><B!]lc:*J>/^T. ll*L)'ii''='i^^':J' hffl^*E!^®lcJ; so 



[0 0 4 3] 0 1 ;6^f3t?/!)-S i \ ^(Dzf u y \c 

sicf^av-^^ Ma^*6'fe®4 0 oo^pffiwre' 

[0 0 4 4] iSJtlc. El2*3j;0?liI3Sr#fiab/i7js6>, ^15^ 
[0 0 4 5] ;^ ^ y -fe/i- 1 0 0 1 0 0± 

m% fc tt K i^-Y Sr«A£i- 5 ^fmam 16, 18 
i:. Ky— S 1 40iWia)lCieoT^tT.-?n?l^^$tl- 
tL^ ^--Y Ke';^-— >'i'#cC0Bl*5j;05^2cD3;xho— 
y- h 2 0 , sot Sr-^tfo ^^fii^g 16, 18 

±tCf4. v^y-y-'f Kg9 2>iS?l^^$tbTV>5« 
[0046] m^JV- h n-/W-y- h 2 0 (4. ^t^^^fl^S 

« 1 0 (o_h:^{c^ 2 hi^iiis 1 2 sr^n- bxsse^ 

tt. *-o, 17— Ky— h 1 4©-:fe-CD{|!lffi{C*fL-Clll 
•y-'f Klfeii:S2 4Sr:fr L.-CgaB$nTV^5o IHfiltc. H 
2 3 V h n -/vy- h 3 0 (4. 1 0 }CM LT 

||2'5r'- h^i^S3 2Sr^UTE«$n. d-o, y- K 
y- M 4 ©fl!l*Oil!)ffi»-^tUT^ 1 l^-r K*fe»M 3 4 

[0 0 4 7] -^LT, l|iy-h^i^S2 2, 3 2*3 J; 
1 ■y--r K^i^ 2 4 , 3 4»±, ONO^T'fcSo 

f^e<3icf4. ^ 1 V y 3 (4^ H y =^ 

[0048]^ 2 2 , 3 2 1 gg^tv- 

PSS(potential barrier) i LT^t6-t"5o 
[0049] %\ V— VW^m 2 2. 3 2 ©g'ftiv' y = 

[0 0 5 Oj h^i^S2 2, Z2<DW,2m.\\L'y 

Icm-KPS^ (potential barrier) SrffMt-^o 
[005 1] ^ H^-f Klfei^S 24, 3 4 f4, V- 
-M4t. ^1. ^23>Nd -/U>/'- h 2 0 , 3 0 

mm 2 4, 3 4<D±^H. U-h'^-hl 4tmi. 
2 3>'hD— /uy— h2 0, .3 OifDv'a— hiSrESCfc 
|gl, ^2 3>- hD-/v>5^*- h 2 O, 30<D±f^ 
\zit^. i|£^^S«l OtC>ftLT±*tc.&aL'TV^€)c 

[005 2] *iiJ6ro?^ii-ef4. n 1 ■y-'f KJfe^^ 2 

4. 3 4i:^l-^*-hiffei^e2 2, 3 2i:f4. m-<D^ 

blC. mi ■y-'f Ki^^S 2 4, 3 4 

«^S«1 OtCj^UT^l, ^2 3i^hn-/ixy-h2 
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0, 3 0J:'5±:*rfc{a:ai-?>J:5f^JFM$nTi.^?., ^ 

1 av- hn-^wy- h 2 0 t ^ 2 3 V h P -/l^^— h 3 
m<OmmKi^^^Xi-i. ^1 , -^2 3^ H 2 

0, 3 o(±s*:)5Zi^*6»S 7 o(c<to-cJSje)3i4tu-ci/^ 

5, r©ffi«)ii^^ii:g7 Of±,. ':J^/£< ir -b^l. I|2 
ffifi. H 1 f-'l' K^i^« 2 4, 3 4 ro±^ J; 19 
/P'ir*-h 2 0, 3 0t. '7-Ky-M 44b-J:T^'7-K 

5 0 i J; 19 St^ictf 5 w i *sx-# 5o 

[0 0 5 3] #il3>'i5?^ hgB2 0 OtCli. ^1.^2 
3 V h D -/V-^*— h 2 0 . 3 0 J^BfJtcDmfitSrtt^&t-S 

[00541 3 ^ 2 3 2 :^ h j/^^lfeiii 

S 8 6 it/^mS 2 14 ©l^fflijt-^ 2 -if-r K^^S 2 

2 4Sr:^UTSaa$ti.t:v^5o =^:y^ ^ Z 2 
(±. ^1, 112 3 V h h 2 0. 3O(D0^i: 

h 2 0, 3 0 ta^-r?) J; 5fCjf^^$tuT^^5, LfcdS ' 
oT. 3>-i5'i^ h^SS2 32i:. Hi. H23>'Hd 
-/w>/-h2 0, 3 0i:f±. lRl-<o«■ST*Jl^fig$^^•CV^ 

[:0'0 .5 51 .Sfco- S.©.3 i^.^-^? >^mS 2 3 2 tt. ^t^ 
^{*:aitel 0 »±:*l^.-3->'-iS' :5' 2 1-0 ?lr^ L 

-CSB«$ilJTVv5o ?>tc\ ■••:i<^)-2-^^ 2-3 ■ 

[0 0 5 6] ifc. ^-^s/^Jfe#M9 0. y-KiSS 
0. ^JJ:U5ri^P>;65J^fiS;$^^Tv^'^£V''S^^>ii;^^^i^g7 

a^^^J' h^mg2 3 2tCj;o-Cff^^$H5|yigP7 4± 

ten, ^-^5/ 9 0 i6i:umf^mm.m 7 2 ^nm 

r<D3 Vi?^ K/i^— ^-vs 4tt. 'yf^Wam^ 0 

axxfrnfi^^Wim 7 2 srKJi b-c, 3 h^ms 2 

3 2'^iPJ]SL'CV''-5o :icD3>'^^' h^J^— /v-S 4rt 

mmm^ 2ii^m.^'-ih%iv^\^^o 

(0 0 5 71 7.V yy<^mM 8 6 i4. E! 3 fC^j^-TJ: 9 
a^-^i? h^mS2 3 2cD^iB!l(Ci£a$4x-CV^^.<, 
Sfc. ;^ h -jx^^^lite 8 6 »j*-t-5^«^2 1 4± 



12 

8 6 <D±B i: «l?¥ffiSr«^-r5 J: 5 l-JK^ 

[0 0 5 8]^Ys/:/*fe#e9 0f4, '>'fe<i:t^hs/ 
/^itei^S 8 6 ±t;j^^§tb5o =3f -Y s/T'lfei^g 9 0 f±. 

[0 0 5 91 4^c. ^"^^y^^ Ma52 0 0tt. 

tc. Jtme 2 14. ii^xmnM 2 3 6. 2 3 s sr-& 

[0 0 6 0l-^«g2 1 4tt, !7- Ky- M 4 tPl— 

roJi^^^CioV^T^4, 3J«g2 1 4tt, i|s^^«EK«l 0© 

_h:^{C. ^»«2 1 2$r^UTiea$tuTl/^.5o 
[0 0 6 1 1 ^ii^v-iS'i? hgP2 0 0 Sr^^-rSlfe^S 
2 12t±, ;<^!;-fc/H 0 0Sr«^-rSH2'i^— 
g 1 2 XS-C?i^^$ix, *»o|^— Wg«Jt4-*i- 

hmBm2 1 0 4oJ;tJ?*5j:t/H2f-'i' K«6^S 2 2 4 

tt, ^ * y -fe/n 0 0 SrflffiK-rsH 1 hi^^ 2 

20 2. 3 2*5j;OfHl1J-'r Ki^i^S2 4. 3 4 t l^-XS 

hi^i^S2 1 0*3 J:t/*J it^S 2 f'-l' Klfe^S 2 
2 4f4, SEiy-h«fei^M2 2. 3 2*3j;t;?mif--r K 

1 0 0 6 2 1 HI 3 l:i^i-J: 5 kii^ h 

gB2 0 0(±$b{C> K'^'^J— >'V'*tW2»mg2 3 6. 
2 3-8 ^-^tfo-'-a©#'*S 2 3.-6.tt.v.:Hri ho-T^jU 
30 h 2 0 i:»)^b-C<.^5o -:r-'C-,- «mg2 3 6 tig 

iK-t-SH r-='^ h'n-/fc-'{>'^ F 2 0'fav -3-:5'^''^'t»^m 
•^2 3 2 i*^-r 5|g 2 3 >- h o -.-U^r- V 3 0 tmV 
-^oTV^So *fc. ^mg2 3 8f±. H2 3>'hD-/V' 
y-h3 0ij*iKUTV^^o r:iT% ^«g2 3 8 i:iii 
■^^-•5^2 h 3 0(4, 3>'^'i5'Ka|^ 

S 2 3 2 iriii^-r^H 1 = V ho-jv^- h 20 tm'o 

[006 31 2 3 6. 2 3 8 »±^ix^*ix, ^ffig 

2 14 <D-mmiz^ H 2 ■!^>f KJfei^^ 2 2 4 Sr^ LTBB 

40 B^tb-So r©j»fl;g2 3 6. 2 3 8»4, Hlioir/H 

2 h P— /uy— h 2 0, 3 0^=^>'^ ^ h^MM2 

3 2 tm-(D^!^i:mf}^hM^^ix. zi^h<omtm— 
[0 0 6 41 fits. :;^mmmm(Di^m^wmmi^i^^'x 

f±. ^mS2 3 6. 2 3 8*5-!J--f K"?;*— /I'^^tT-fc-S^ 
-g-S::T^Lfc/i^ ^«S2 3 6. 2 3 8 (^J^^ftttCltvtcK 

"[0 0 6 5 1 *ll:^<D?^ffi{c*^*^s^^<*;g«i;i J;K - 
fi, ;)<^y-fe/wTU''(' 1 0 o o^c*J^^T, •y-'f K^>;i-— 

50 /W^^tOD^l, B2 ^i^ho— /l^y— h 2 O, 3 0tt, 1 
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T'SfeiitS 9 0 'P'fi.<h%>7.\^ y^<mmm 8 6 ±(C?i^ 

*^iS©JI5fiiW^|^^^B<^ 3 V h D -/v>^- K 2 0 , 

3 2tCj;oT:. ra:^ ha— /W-ir— h 2 0, 3 0 i:*ii3 
i^i? hgp 2 0 0 t (7?m^ft)«!^Sr5fe{%i-5 r h t^-Q^ 

1 0 0 6 6 1 (^a|^*^S««)§iiS:^ife) 5!>ct-^ 13 4 ~0 
^i^c?sofca5^ic*i■^£:t-?.o 04-1111 4 ^c4ov^-c. 0 

1 ~0 3 T?^i-|aS5)-i: cDgB55-{cf4Iil— £0?^ 

[006 71 (1) lll4(c:.T:-rJ;5l-. *-f. 
-f-^ * y ■fe/V'T i^-Y 1 0 0 0;65j^^$ti/S|i*iE (KT^ 
rp^^y-fe/WTU-'Tro?^^^^] irV^p) 1000a 

*g3 0 Otrfl^fig^So ol^x^ ^'x^^'aA^-J:oT. = 
Vi?^ hffl^*6iKlS4 0 0 (I2|1#R?J Sr¥^^*tSl 

..i-0 rt(-f^^!fe*5s' --> • - ■■• . ■=-•■ -' 

■ [0 0 6 81 olvx% il^#i*:Ml 0®«ffiici. Igl-^^' 
hi^i»S <b /<c^^^ i-iffegi^ 1 2'-a-Sr?^fi£-r'5'o- J!>:t"f- ' 

1 4 0 Sr. %\ mm 1 2 0 ji(cis^i-5o s 1 
1 4 ottK-7°h^y ->y ='>'*^?3^<c5o ii^c^^T-. 

CMPX@tc*J»t5;^ h-y/^JiS 1 O 0Sr^i3|«gl 
4 Oilcj^^-rSo ^ N S'^-'S S 1 0 0 fi. t 

[00 6 91 (2) ov^-e, -iir^ncoy y ^/^^-f— *5J: 
USai-y^V-i/rcio-Clgl^fligl 4 0*3J:tJ5;'^ hs/^^ 
gS 1 0 Otr^^^S'-^^i^i-So roimt-J:'?. 
r7_ yff— Yhfi^V— hS 1 4 0 a :SSff^fiK$tb5<, ^ 

iSl 0 0 0 atCioV^T. y— hgl 4 0a*Jj;TJ5;^ 

^^ss 1 oo(7)«g^^*5^ if^^f^Stei o±}c^ffie<3(c 
d5ia6-cfc-5c :zro^^i5'-->'^*-io-c. ^^ytats 

1 0 0 0 rt<oy— Kg 1 4 0 a *5 itJ^;^ K s/^-^^ S 1 0 
• -0 <Da«^«, BSpSB I 6 a: l-8-0^v^+t-f5•^^■5o 5^ 
P$i51 6 0, 1 8 0(±. ^cD-l'^^vaAlCioT^^Je*^ 
Si 6. 1 8;Ji5j^^$ix§^^lcm?*|-Jt>U-Ct^So ^ 



LT. ^«OXgT% ^P^l 6 0, 1 8 0<Dffi!lffi(C?&o 
-CHl-y-'f Ki^i^S2 4, 34t^l. Il23>'hn- 
/V-ir— h2 0, 3 0 t;i3J^^$*T'5. 
[0 0 7 01 (3) l217»c^-t-J:5t-. 

±{C. 0N0^2 2 0Sr^S6t){-?fM-t-?)c ONOa2 
2 0 (i. ^1 y ^ S-di-^ !^ =■ VSfcctTJ'M 

2 ^-(bv^ y 3 ^flBii»c*i«$-ii:5 ^ t -ej^fiScSixSo 

10 KLtfCVDfe^iin^ioT^Mi-^rtd^-e^^o ^2 
(HTO) S^fflv^Tfife^-t-5r i:*sx-%5„ r^^fe<0# 

[00 7 11 ONO)il2 2 0(4. ^(D/^^'-=i>'^^J- J: 
•oT. ^ 1 hi^i®:^ 2 2 *5 J;t;5^ 1 VmmB 2 

4. ;ibt;^i-*ji3>'^^ ^^2 0 0(O3>'i?^ hife^ 

S2 1 0*3j;U5||2-y-'f K^i»S2 24incS.(l213# 

20 [00 7 21 (4) Il|8(;i^-t-J:5l^> ^^y-fe/^T^' 
-rcOff$fiKffil^l O 0 0 a ^'t5V^T. V'--fhyi-°iJ'yV=' 
l^m (m2*SS) 2 3 0Sr. 0N0^2 2 OJilc^ffi 

mm^-t^. -<DK-:/h^y vy 3vg2 3 0*^ 

S4 0 (I2|i#ra) . /<eP>WC*ii=>>'^^' hgP2 0 0 
Sr«fife-t-5='V<?i5' ha|^2 3 2. 3?«g2 3 6, 2 

3 8 (|113#Rg) tm^^fy^^o 
... .[0 0- 7 3i ..^k>rx:% Mm=i>cii'^^^^^ 

-O-O a l?i?>^-pWK'l-'0 0-^?^^i"5'o^ 
J^fiT-tt. -coui?;^ hflR 1 0 Of±. IDS (c^-f-J; 5 
(c. v-^ ^ h^mm^i^2 O O a {CUSIJMISL 
fc-(i»tc^«te>n?)o :i<ou'v';^ hMR i o 0(4. 

<th. «<oxmT*j^^-rs = h^ms 2 3 2 

[0 0 741 (5) lll9{C^i-J;5(C. K-P^h'Ky-^ 
y3>'g2 3 0 (0 8#^) ui?;^ hSR 1 0 OSr 

»o t). ^1, ^2 3Vhn— /P-Jr*— h 2 0, 3 0. ^l^^ 

^ vmrnm 230a, mmm 236. 238 jj^jf^^s^tv 

So rr-C. 3:^^?^' h^«S2 3 0 a. *mS2 3 
6. 2 3 8(4. ^fflaV^^ hge©J^^|S«2 0 O a(C 

[0 0 7 5] -rj^it?*>. ;i<D3i-;/^:x^'xe(cJ;o-C. 

smbfcegpgpi 6 0, 1 80 (iii6#fis) offliiBicije 

h 2 0 . 3 0. 2-3 6 . 2 3-8-*5f0^$ix-2)i -^ 

UT. rtuiPl^l-. uv^^ h«R 1 0 0-C^;^^ 

60 fc^iS5>(C(4. 3 ^' h^«S 2 3 0 a dSJ^^^tuSo 
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r r-e. ^(0=':^'$''^ hMnM2 3 0 a f±. mi, 112 

3 V hn-/vy- h 2 0. 3 0 tJiici-^ J: 5 f-fl^fiK^ 

SR 1 0 0(il^*$H?)o 
[00 7 61 (6) ^^fcv^-c^ mi otc:^i-J; NS 

16, 1 8 Srff$J5Ki-5o 10 

[0 0 7 7] ^\i^x\ i^'j-^^ vm^ps<D^m,^±m^ 

9 . ^f^mm 16, 18 w±ffitc: v- y f--r ks 9 2 ^m- 
fiS;$-er5c Lfc^so-c. :i(Ov'y-y--f K-fkiSfcic 
T. 7< ^ y -t/n 0 0 (4. y-;?^^^*fc{±KW>'ffl 

[00 7 8] ^v^x\ ^ ^ y -fe/vT i^-r off^^ti^ 1 0 
0 o a ^c*J^/^T. gf-ftv- y 3 >'*fcf4^'fb®f'ftv y 3 V 20 

mwm 7 0 >^ h s//^a s 1 0 0 srsv \ 1 , 

= hci— ^'W'i^— i> 2 0, 3 OdW-^ai^^^ 

as 2 3 0 a (7>gtMSrS*iitf J; 5 ^cfl^^$^^5o 
[0 0 7 9] (7) IHl l{c^i-J;5l:i. CMPjfeSrffl 
V>T. ^^®7 0 5:;^ h.s//^°»S 1 OO^dSgm-t-S^T- 
W^L. ite^S7 OSr^ffl'fk-r^io r©W«tCj:o-C, 
^1, ^2 3Vhci— /V'y-h2 0. 3 0 4:f±$A^-e>ef 
2 p.cDB I.*-^ .KteiftS 2 ;4.® ^IIS^^S 7 0 ^5. 

j: rj ; 3 ^'^J? •hgSt«g-2-3--0"sr-TO±gP;6S#*-^tL-C; - ' 

«g2 3 2*>J]^fig$tb2.o 

[0 0 8 0] Z(Ot^. h« 1 4 O a tJitf^^ h S/ 
/^S S 1 O 0 ©(lllffijcifl^^^ixfcm 1 Kiffelftg 2 
4. 3 4©±Sgf±. ®1, m2 3>' hn-zpy- F- 2 

0 , 3 0 ©±SStcJt-<. ^m^W&m 1 0 tcM L-c±:^tc 

[008 1] reOlStCioT. Ill, ^23>'hD — 

/wy-h2o, 3 ottffije)iz^^ite#e7 oicio-c^^ « 

alCioV>T. a^'i?^' h#m€2 3 2<D±ffi>65SmUfc 

[0 0 8 2] (8) 1^\,^X\ mi 2iz^-tXo\^. ^^"^ 
y -fe/WT WWH^^ffi^l 0 0 0 a fC*JI/^-C, ^ir -yT' 

9 0 SrJ^fig^2)fci^)©B-3*fe^S 9 O-a Sr^ffitC 

i^^tufcu'-:^;^ h^R 2 0 0 ^ff^^-f^o cirowv';^!- so 



SR 2 0 05r-^^;5' t L-T. II 3^^S 9 0 a ?r/^^- 
n^^^LT. nil 3 fC^-f-J: 5 ^fi^V^^' h^B© 
ff^^tM^ 2 0 0 a tCdr ^ S/7°^^S 9 0 ^i^^ir^, 1^ 
\,^X\ U-v^^^ hSR 2 0 0*s^*$tv5o 
[0 0 8 3] ^feV^-t?. 7<^y-fe>^^TU"l'cDf^^^^l 0 
0 0 a't;*5I.^T, Il3^mg (la^-^-f) 5r^®{Cff^^ 

-rso m3 5»«s (ia^-ii:-r) ^^Bfcs^^ufc^, ^ 

3»«M±tC, /^^'-=iV^$tufcU'v';^ hgR3 0 0 
SrJi^^i-5o rcDWv^x hSR 3 0 O^r-?:^^' t LT. 

Hfrs|l3*ms^^^°^-=^>'i^b-c. y-msosr?!^ 
^i-?)o Huffi^3*sst L-cti. K-^h4?yvy3 

5 *><o 2®t^±^i»S L.fcS?rfflv^6 b i^x% 
5„ U-v?;:^ hSR 3 0 05:-^;^^ t LT, K- 

:/h7Ky v-y 3>'/4»fejU:5'!^— hMl 40a mi 20 

fc!7- K^y- h 1 4 ?rJf^^S;i: i t>{-. h -y^^mUM 8 
. 6;65_hgB(c«^^$ttfc^mS2 1 4Srff^fi^^5<, ^i/^ 
tf. uv';^ h^R 3 0 Ods^^^ixS., 
[0 0 8 4] >te*5. :i®3^s/5^v^^xs-t?f±. ||i*jJ: 

i;^||2 h 2 0, 30^. *mM23 

6, 2 3 8f4. ite^«7 0X?^t>ixXt/^5fc*. ^.y^ 

[00 8 5] pm^m^^^^^i^^^ 1 o ic^ 

■i^- h 1 4cD*BSr^wti^i;iPS^^^S 

y -fe/n 0 o J; 13 mMiicnt^n^o ■'■ 

«• [ o 0 8 6 1= •( 9 )■ m^x-~mmmm-^Tmmvtcm. 
tc. =i>^if h^nm 2 3 2 ±ic, =^r^ y-y^mwm 9 0 

JoJ;0!gra^i^e7 2Sr^ili-5 = >'i5'i? K^-/V8 4 
SrJF^fiKL. -<D3>'^?'i? h*:— /W8 4(c:y7i>'#mjl8 
2 S:«l»:>iiA/^£tt. :/7i/^aS8 2 irS^i^^n^lE^ 
^ 8 0 =11^'^^ Vts-fl'BA^^m 

-r-5XeiC*5l/^T. aV-^i^ h*mg2 3 2^^fe1ij5S;$ 
tb5[!flgl5 7 4tCffiS^)i^:^ixTV^-5l6i»S7 OSr^*bfc 
^IC, 8 2 SrDfllfB 7 4 tcSfeiZstfo 

[0 0 8 7] «Ji©xsf-J:«j. lais ia2*jj;t;tia3 
[008 8] :i^-mm(Dmm<Dii(-m-w-mm.(omm.ijm\^x 

tvtf. i»lcxS»S:tiJ!ni$ia:5wi:/j:<. ■^--1' V^*- 
/W*^<J5^1. ^2 3Vhn— /w-y— h2 O, SOitt 

ic*a3 ^ f *B 2 0 0-^JF^^-e#'^o UTv 
3^^^'^' hgS2 O Of±, />/i:< i: t,^|*!fe)S.l 6, 18 
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T'(±, ^^fj:='^^\-i7 hmi$.^t<0\C<\,^^-( h'<>*- 
[0 0 8 9 1 *fc. ^mm(Dmm<n^mwmwi(Dmm:)} 

[0 0 9 01 EA±. 

[mil *%0^<oiiffi(Off$flgtcd^d»^¥'»^iss»U'i' 
m2\ ^?tm<^mm<K>mm\zt}^i)^^imii^^w<om& 20 

[11131 [l!2(75A-A«6tC?&ofc^^>?r«S;6<]lC7]^-r»f 

[041 0 1 0 3 ic^-ri|i#{i|J^it©$iiit:^ife<^- 

[0 5] 01/4-^0 3 l^/T^-t-¥^#:3S»<^Sijt:^lfe»- 

xmSr^i"»fffi0T'fc2)o 
[061 0 5 tC:T^-r.^tt:gSwS!lit:^fe©-X@S:* 

[0-7 ] -0 1- 7!i>?,0 3K^^-r^mwmm<^nm:fjm(o- 30 

[ 0 8 1 0 1 ^ 0 3 iz.^^i¥^^^mm<onm:fj^(r>- 

xs^^-rwfffi0-efc 5c 

[0 9] miA>hm3\z^^i-^mi^mu<omm:)jm(o- 
[0101 0 1 *^b0 3 iz^-r^»Bm.<ommijm<r> 

-xm^5^i-»fB0-^fc?>o 

[011] mlf)-hm3^z7^^ir^mi^mm<om^:)J^<o 

— xmSr^-t"Wfffi0t?*)5o 

[ 0 1 2 1 0 1 /a- b 0 3 j::s^-f-^^fr«S<^S!tit:^*«> *<> 
— xs ^ ^i-*fffi0 X- 5 o 

[013] 0i;!>-b03 {;i^-r^^i$:ig»wMiS:^j*« 
-XgSrn%-r»fffi0-^*>«o 

[014] 01 A-hm 3 JC,T^-rit£^^{*:3g«(DS!»iS:^j£© 

— I®*r.^i'»fS0'C-fc5o 
[015] <&^«MONOS^p'^y-fe/l'^^i"tffS0'C*) 

[^#wlftW-l - • -- --..i^' 



18 

1 0 

12 ^2^-\^mmm 

14 y-K-^'-f 

1 5 m^'»mm^fsiii<i^om 

16, 18 ^W^M 

2 0 H 1 3 >- h n — /U-Jr— H 

2 2. 3 2 W,l^-V^B.M 

2 4, 34 111 f'-l' Fifties 

3 0 112 ho— /V-ir— h 

4 0 

5 0 y- 

6 0 l^y hi» 

7 0 ffiJ65i^^^^ (^2i?fe^S) 
7 2 e^^i^i^^ . 

7 4 DflgP 

8 0 w^m 

8 2 ^*ms 

8 4 3>'^?^' h/Jv— • 

8 6 ;^ h •yz-'Ifei^S 

9 0 ^^yT'itfelltg 

90a ^3mmm 

9 2 vy■^^-1'KS 

10 0 y^m^tmm^m. (^ ^ y -fe'^-) 

120 ^2y-hi^ffli^ (^l^iSiS) 

122 vm^m 

14 0 ^1 MMM 

14 0a 

1 6 0, 1 8 0 MngB 

.2 0,0"'-?*a aJx.^-^J' -hSC- ->.c.«i.-!.i'^-.f^'-- - 

2 0 0 a V^^-ME6©Jf^^®i^ 

2 ro^-^3>''^'9 -K*&^'""'"'''-'"' 

2 1 2 W^M ■■ 
2 14 

2 2 0 oNo^ mmi^m) 

2 2 4 ^ 2 ■t^-r K«6i»g 

2 3 0 K-7°KJKy v-y 3>-S (M2^«S) 
2 3 0 a ^^'^'^ 
2 3 2 =« 
2 3 6 

2 3 8 

300 

3 5 0 =" v^'^ h 

4 00 =1 vi?^ Hffl^^fiifeS 

5 1 0 0 ^ b ■y^-'S 

RIOO. R200, R300 \^'y^bM 

10 0 0 -t/VT l^'f 

1000a -fe/VT W-Y (Oj^^iatic 
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II1I51, [me] 



loooa igS2. 
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[0101 IIUlll 




[0131 

[0121 



1000* 
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ttSmel ¥^1 4^9^ 6 B (200 2. 9. 6) 

[if 1 1 5f;#^ttfEtgt^e*s«^<75tTio ios^ijlc 

||iy-h^i»M^:ft-bT, ;4^o. SulBy- K-:^- ht- 
HufH^ 1 do J; t/^ 2 3 ^ h n -/v^- h f±. ^tb^tt^ 

MIE^i:^rfiit^^-r?)^2:^[6](c>tb-c. mria^^!t& 
^Sr^b-CP«3 -a- 5ffliall 1 *5 iOt^ 2 3 V h 

ia«^n. 



HMfS^-r ^-flivy =>>'^^^:$>ti-s«- 

[tt*3S8l lt*3S2./£V^L7or)^/>i"^^i6^^-*J^^T. 
[it*«iol lt*JSl'S^^U9(DV^T^^*-^-*5^^ 

1 2 ] l**Jl 1 1 {Cjot ^-c . 

^i^^kvy a-ftv-y t5j:tJ5^2gf^t: 

1 4 1 ^ff ^ttfE1iigmii5^ScrotT*5 J: TJ5^J 
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'>fi < t hmm^^mii^m(D±if\z. ^ i y- hmmm^ 

ir^Zt\zX<0. msi^m=^^^^i' hg|5coff^^tg«rtlc 

. . ;^ Ks'/^^^s^^fM-rsxmo .. 
i^ii^^.wisB 1 ^«ew±*f-j^^-r5xmsr-^tfv 

SrJ^^bfc^. HtflE^v^^ But2^-lr-y 
-/vSrJl^^-rSXg, tiiOfSulSai^i?^ hJi^-zH^T* 

fe. 

■ -V^T. ' - — - ■ 



[if *:JS 2 0 ] if *3JiA''i>' ^ U 1 9 ©V ^■ri^^>^c*5 

ji^^-r.?>x@^r^-^^. 
^m^-t^nuh xatc-ctT'fe^bn. 

HufE02-y--r Kiteii:«<^?i^J*tt. BuIB^l-y-1' Klfe^S 
*ff^^-t-?)XailRl-XSlc:TtT'fc*?*v5. 

[tt*« 2 1 ] if *^iA/ii^ U.2JIot^-f 

2 2 1 if *3jj_4 >fe V ^ b 2j^rov ^-r^^^^^cio 

lif*^2-3]- - M*3SJJ4/^V^L.22.©V^-ri^;?>^^-*5 
[»*«2 4] tf*Ja2^lCt3l/>T. 

I«E>*^«Si&l 000 7 
[0 0 0 7 1 

U^iJlcfei^4Jcf-E?iJ$ttfc^ ^ y -ir/V'T i^-r b. mi 
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/I'^^co^ 1 4b- i 2 3 V h D -/wy- h t . Sr-^^. 
milE^ 1 3 h n -/ix/f- h- tt, Bfrl2^^^Sl->Pf LT 
h^^S^^LT, *-o, BUIE!7- K^'- hie 

HufE*ii3>i5'^' hSBf±, ='y'f^ hmmm. :^hyy< 
^ll«(±. HulEU 1 *5 J; 2 3 h p -/u/r- h t ig 

h •y^<^mm<D±:fj\zM^^tix\^^^c 

miEM^mB^] 000 8 

[0008] *5IK{cd»>S»5i|£^<^£3gB{c ituff . 

K ■» ah — Hifia m 1 J3 ± tjtm 2 3 v h o— /uy— h 
imsEM^ms^] 0 0 16 

(0016] (F) HtrlEy- Ky- hirmflHaV hn- 

Sr. aftg p.mi fej:rjgm2 3vhp-/w>y— hj:y)±:^tc 

iznmx^^o -Tfii^h. P«?-a-5BufS^l*5J;tJ^«2 
3 V K n -yp^*— h aai^*6iikg J: o XSi^H, 
Kffiii^iffe^S(±, milBlli fcJ:U^^2 3^ hD-/uy 
- Hdg^LTSSS^nfc. Stlfi]-r5 2o05HuEf--< K«fe 



[0 0 18] (H) mm^&=^>i'^ H§Btt> ttiiE^*e 
[#i^ttE6] 

[ttE*r*3SBiS] 00 2 1 

[0 0 2 1 1 i^m'Wm(o±.i7K^-^2^- hm^m<Dtc 
J6(DB 1 ^^S5rff^^i-5xs. Buiaii 1 i&mm(o±:fj 
^i^^jiSrj^fiK-rsxs. Htris^i^«s©±* 

(c. >^ h -y/>g§rJF^^-r5Xm. BfifS||l^«^*5j:t5 
-f K^^S 5:?F^^Ki--5 xa. MIS^ ^ D ir/WT u-Y cDJI^ 

^^^f-ii2^mss:fl^^-r5xs. ^iia^-i?^ hgp 
UT. BfrlEl|2*m;i^^;^tt^s/9^:^i5^-rsrticJ; 

<?, f-^r K'J';^--/^4^^<73^1 ib-J;tl5^2 3>- h t3— /wy 
- h Srff^^-r-SXS. HtlE;^ * 'J "fe/i-T u-T (OM^mm 

\z.m2tmM^M\^it.^. mm:^vy^<mi}^nm-t^ 

J; 5 (-tern 2 m^mm: t/tuE^ 2 J^mS ^^t:#e«3«lfefe 

SrHuE^j^^flsetcff^^i-^xa. buEp< ^ y -t/VT W 

^Lfc^, *ii3>-<5'i? hgi5©ff^^ffitSl-^*&-rSHuE 

^-:^>'if-r^Z.t\:iX'0. HfiE*ffl3>'i?i? hgpcDff^ 
^?i«fCHuE^-¥-y7"^»SSrff$^-r5X^. Joil/BU 

^, BuE-J^-h^. HuE^aajmS. *J<J:t/HME^ K s/ 

5XSo 

imiEM^mB^] 0 0 2 5 

[ttIE(*9^1 • - - -• ■ • •- 

[0 0 2 5] HuE3i^^i? h^imSttHuES 

1 fe±rm2 3 V h a -/uy- h i: |^-©^^XSt?J^ 
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l^m^lE 8 ] ■ 
IffilEM^JSi^l 00 30 

[0 0 3 01 (e) HUiE|glf-'< K^^S©±iffiSr. M 
[#^«iE 9 ] 
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